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a.

See MAS Distribution List No. 2

STANAG 4235 MMS (EDITION 1) - ELECTROSTATIC
ENVIRONMENTAL CONDITIONS AFFECTING ‘THE DESIGN OF
MATERIEL FOR USE BY NATO FORCES

AC/310-D/56 dated 20 August 1986

STANAG 4235 (Edition 1)

1. The enclosed “NATO Standardization Agreement which ‘has bee”n
ratified by nations as reflected in page iii is promulgated
herewith.

2. The reference listed above is to be destroyed in accordance
with local document destruction procedures.

3. AAP-4 should be” amended to reflect the latest status of the
STANAG .

ACTION BY NATIONAL STAFFS
.

4. National staffs are requested to examine page iii of the
STANAG and if they have not already done so,

to advise the
Defence Support Division, IS, through their national delegation
as appropriate of their intention regarding its ratification and
implementation.

DISTRIBUTION STATEMENT C:-
Distribution authorized to U.S. Goverment
agencies and their contractors for yg.

administrative or operational use.
Other .

requests for this docment shall be
Major-General,

referred to US AMC, AlTN: AMCICP-M-N
Chairman, MAS

NOAF

5001 Eisenhower Avenue
Alexandria, VA 22333-0001
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NOXTH ATLANTIC TREATY “ORGANIZATION

(N A TO]

MILITARY AGENCY ”FOR STANDARDIZATION

(MAS)

STAN DARDI,ZATION AGREEMENT
..

‘SUBJECT: ELECTROSTATIC ENV.IRONHENTAL CONDITIONS AFFECTING THE ~~“
DESIGN OF flATERIEL FOR USE BY NATO FORCES

fhomqlgatedon29Januw 1993

,“ Z.&L”,
E. STAI
Major-General,NOAF
Chairman, MAS

.
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EXP?aANATORYNOTES

AGREEMENT

1. This NATO Standardization ‘Agreement ($TANAG)‘is promulgated by the
Chairman HAS under the authorityvested in him by the’NATOMilitary Co@t-
tee.

2. ‘Nodeparturemay be madefromthe agreementwithout consultationwith
the ta8king authority. Nations may proposeohanges at any Sime to the
tasking authority where they will ‘beproceaaed in the same manner’aa the
original agreement.

\ 3. Ratifying nations ‘haveagreed that nationalorders, manuals and.tns-
tructiona implementingthis STANAGtillinolude a reference to the 9TANA~
number for purposesof identification.

DEFINITIONS

4. Ratifioatlonla “Thedeclarationbywhioha nation formally aooepta
the content of this StandardizationAgreementn.

5. Implementationis ‘The fulfillment~a nation of its obligationsunder
thisStandardizatlonAgreementn. “

6. Reservation la ‘The stated qualificationby a riationwhich describes “
that part of this Standardization Agreement which It cannotimplementor
can implement only with llmitationsw.

-RATIFICATION, IMPLEMENTATION AND RESERVATIONS

7. Page iii gives thedetails of ratificationand implementation
-reement. If no details are shown it signifies that thenation

.
,..’

of this
has not

y;t notified the tasking authority of its intentions.Page iV (and sub-
sequent) gives details of reservationsand proprietaryrights thathave
been stated.

il
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Agreed English/French Texts -1-
. STANAG 4235

(Edition 1)

NAVY/ARMY/AIR

NATO STANDARD1ZATION AGREEMENT

@l!!@

ELECTROSTATICIENVXRONMENTALCONDITIONS AFFECTINGTNI.DESIGN OF MATERIEL FOR
dJSE BY NATO FORCES

Annexes: A.ElectrostaticCharge/DischargeLevels
B.Data Sources (for information)

‘RelatedDocuments: STANAG 4239 - ElectrostaticDischarge‘TestProceduresto
“Determinethe Safety and Suitabilityfor Service of EEDs and
Associated ElectronicSystems in Munitions and Weapon
Systems.

AIM

3 The aim of this STANAG is to define the worst case electrostaticenvironment
~;lectrostaticcharge level):

a. which can be developedwhile handling or when transportingmateriel and
particularlymunitions containingelectro-ex,plosivedevices (EEDs) and
which may be discharged throughmunitions i.luring’NATO operations;

b. to be used as design criteria for all new munitions and weapon systems
intended for use by NATO forces.

AGREEMENT

2. Participatingnations agree:

3. that the electrostaticcharge levels developed under the conditions
defined i> Anne% A nay ,beencounteredduring NATO operations;

b. to specify rhe electrostaticcharge/dischargelevels! as defined in
Annex A :s aesi~n criteria for all new munitions and weapon systems
containing EED intend<d lor use by NATO forces.

DEFINITIONS

3. ‘Thefollowingdefinitionsare usedfor the purpose of this agreemeritonly.

a, EhCtrOStdtiC Charge Level - The electrostaticcharge ac~redby per-
s~nnel or materiel invoived in NATO operations. This charge Q (Coulombs)= CV
vi,ereC is the capacitanceof the individualor material and V is the.voltag;:
acquirzd. The energy stored, J (Joules)=,..5 ~U2

NATO UNCLASSIFIED
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t). Electroatat$cDischarge- A transferof Electrostaticchargebetween
bodies of differentelectrostatic potentials caused by direct contact or voltage
breakdown between them.

IMPLE~NTATION OF THE AGREEMENT

4. This S’iANAGis implemented when a nation has issued the necessary order/
instruction that all the new munitions and weapons systems containing
EEDs procured.for its forces will be desi8ned to remain safe and reliablewhen
exposed to the electrostaticcharge/dischargelevelsdefined in this agreement.

NATO ‘UNCLASSIFIED
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STANAG 4235
(Edition 1)

ELECTROSTATICCHARGE/DIS(X!.ARGELEVELS

1. BACKGROUND

1.1 Virtually all modern weapons contain one .ormore electricallyactuated
explosive devices which are used to tnttiatea variety of functionssuch as
rocket motor igr.itlon,warhead detonation,power cartridge actuation,stores
ejection etc. Such devices are generally referred to as electro-explosivedevi-
ces (EEDs). These EEDa may be controlledby conventionalcircuitryor by solid
state technologyincluding integratedcircuit transistorsand diodes. These
solid state sub-assembliesmay be mounted on ,printedcircuit boards (PCBS).

1.2 For the past,decadeor so electromagneticradiation has receivedmore atten-
tion as a hazard associatedwith the use of EEDs than has the hazard associated
tiithelectrostaticdischarge. Through a normal logistic cycle weapons-undergo
various /phasesof handling such as crating, uncrating,wrapping in protective
plastics or other covering,removal from these ,protectivecovers, assembling,
transporting,loading,downloadingetc. These various processesmay result in
the developmentof an electrostaticcharge on the handlers, transfer equipment,
shipping containers,the munitionsor weapon systems themselves,or any other
ungrounded object. This charge or voltage if transferredinto the munition or
weapon system may be sufficient to change logic states, result in component
destructionor in the case of EEDs exceed the threshold level for firing. Such
a discharge could result in a malfunctioningor dudding of the mun’itionor
weapon system or cause a catastrophicignitionof a propellantor other explo-
sive dependingon the functionof the affected components(s)or EED(s).

i.3 The use of plasticsand plastic-likematerials (notoriousfor their ability
ra generate a:ldretain electrostaticcharges) for environmentalprotection
Jucing shipping .zndstorage has increased the hazards from electrostatic
,tischargeduring the handlingof modern munitions and weapon systems. Accidents
il~v~ been proven ~ctributableto the use of plastics in close proximity to muni-
tions end weapon systems. Equally hazardous is the use of synthetic fibers,
su~h as nylon and polyesterclothing worn by personnel handlingmunitions.
..inotht~rfactor which contributesto the hazards of electrostaticdischarge is
the use of helicoptersin vertical replenishment.

NATO UNCLASSIFIED
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ANNEXA to A-2

STANAG 4235
@dition 1)

2.. ELECTROSTATICENVIRONMENT(CHARGE/DISCHARGELEVELS~

2.1 The electrostaticenvironment (charge/dischargeleve~s) likely to he encoun-
tered by materiel and particularly‘bymunitions and weapon systems containing
EEDs during handling, transportationor deploymentvlthin NATO are given in
Table 1. The he~icopter produces the highest electrostaticvoltage leve~ for all
types of vehicles considered in the ‘transportationmode.

Table’1

{ PARAMETERS
ELECTRO- I ~ CONTACT DISCHARGE 1

8 CONDITION STATIC 1 CAPACITANCE ~RESISTANCEnnNJcTANcE ;
VOLTAGE ‘~I(PICOFARADS]/! (OHM) (HICROHENRIES)

iiANDLING / ~,j ; ’500 5000- (5 ;
I t

I
500

, (I I f
TRANSPORTATION ‘1 1
(Helicopter) 300

i_-
1000 : 0

I
<20 :

1
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France

E!z!E!w
United

!W@S?!2

United
States
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B–I ANNEX B to
STANAG 4235
(Edition 1)

DATA SOURCES

(for Lnfomation)

GEMO/PMD471A1
GEMO/FMD 471B1
@Mo/FMD471C1
MIL-STD-1512

VG95378Part II

BS’fj9fj8pt1 and Pt 2
ERDE Report No. 22/R/56

2RDE Report No. 18/R/62

MIL-STD-1512
MIL-S-23659C
AMCP 706-235
AFSC DH 1-4
NAVSEA OD 10773
‘MIL-STD-331
MIL-STD-8iOD
DOD HDBK,263
NAVSEA DD 44811

USAF
us
‘USA
USAF
USN
us
USN
DOD
USN
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RATIFICATION AND IMPLEMENTATIONDETAILS.,.

STADE DE RATIFICATION ET DE MISE EN APPLICATION
----s----e---.--------------y-- ------------------------------------------.--.-----.----.,

I I i IMPLEMENTATIONIMISEEN APPLICATION :
IN I I

NATIONAL -------------------------------------
IAI ‘NATIONALRATIFICATION I

IMPLEMENTING
DOCUMENT ; FORECAST DATE II

IT I
ACTUAL DATE

REFERENCE DE ‘1 I DATE PREVUE II
! X ! LA RATIFICATION NATIONALE I ‘NA;:~ENDE

DATE REELLE ;
-----------------;

1 0 I ‘1 APPLICATION
~~~~~-~~~--7-~~~-~[NAvy [ARW I

IN I I lt4ER ITERREI llta3R ITERREI ‘lR J
I---- -—------------------------ ------------------ 1----- ---..,---- 11-----1-----’1-----,
IBEI / 1 ! .1 ’11 I 1 !
‘1 ‘1
I L------------ [i--------------------------

snot ratify/
, 1-----1----=1-----1!-----~---=-1-----:,-~~-{ui~~

‘1 ‘i
I

II
Ine ratifie pas ‘1 I II I

.1----I ------------------------ -. ------------------’l -----
,! ,DA l’M.204.69-S4235/MAS ARMY- ~

;----- 1----- I I -----, -----, -----I
‘1

131194 of/du 18.12.86 1 H 1.941” 1.94[ 1.941“1 :1
II

,.,

‘~-;;-~200740177 ~AsA,m--------------------------- ‘l------------------ L-- ‘[-----l---=-l l-----l ----- ---+
:1 ‘1 I I Ii

‘1 lof/du 23.12.92 “ 1 ,1 ( ., jl 1.931 1.931 1.931

I ‘1---- ..--.-.-~.--c------c-s--. -. I----------------------- I-----I ----- II-----’1 ----- I -----jI
““ i GE iBMUg ’Fti S IV 1 Az 03-51-601 I II I

1
,1I

‘icf/ch 15.1.87 “~‘5.931 5.9~5.93H 1
I /

‘!
---- --------------------------- . . . . . . . . . . . . . . . . . . ----- -----’ -----I I-----I-----I ----- I
lGR\ I )1 ‘1 :1 ’11 “1 I “ ,1
II
I ----1 -------------- ----.+----- .- ;----------------.-’; -----’1-----1 ----- / /----- L---
IITI

;-----’/
I !11 I

)
‘1 ~

11
I ----!

/
--------------------------- ;-----------------.;----- L--i -----I I-----I ----- 1-----1

lull :1 I I
‘1

i !
i

;----!
1! I

---------------------------1------”-----------1-----1-----L--n--= 4----- L--- /
I NL iP?90/019a/5198 of/du 1.6.901 II I ‘1 I

I 1.9313.9311.9311 I I I
I ----’i ------------------------- 1-----------------------1 ----- 1----- I I 1 I ,I
INOI I

----- ----- -----
II

II
Ii

i /; /
I ---- -------------- -.---.-e---- . I ------------------: ----- L-1 ----- I l----- I-----1-----
IPO;

/
I 111 ’11 I I .1

I
L

I I
I *--- ---------.0--------------- ------------------ ------1 4 4-----4-----4;-----1-----:-----!

;SP:
i J

I
‘! i II I [ ‘1

I )
,,

i---- ..........- -.-.---.*.-.-.-1 1 i-----------------------..... 1----1/-----I-----/-----i
:TUI I 1 1’ II I
II ! I II / /
II---- --------------------------{ I 1----------------------- -----
I UK*l!)/DStan/341/8/4235

b

l-----lb-–. L----l--+

Ei STAN CIC-35 I II I I I
lof/du 11.lg.E19 / ! 111.931 1.931 1.93[

II, ---; . . . . . . . . . . . . . . . . . . . . . ..- I II------------------ ----- . . . . .
I US lLtr ANCICP-AA(34-ld)

!----- H-----I-----I -----1

I lof/du 20.12.813
\IL-sTiI-1512 / : /

t
;11.93!”1.93’1 1.931

I---- ----.—-. ----------------- 1 I-----------------------I I----- -----1l-----l-----l-----l

●See reservation overleaf/
VcLr r&erve au verso
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UNITED KINGDOM :

ROYAUME-UNI :

UNITED STATES :

ETATS-UNIS :

NATO (JNc:LASS I flED

RESERVATIONS/RESERVES

The tJnitedKingdom has the following reservation: Levels
obta~ned during transportationincludingmechanicalhandling
mayexceed those quoted and each case must be consideredon”
Its meklts;

Le’Royaume-Unl#met la ri%erve sulvante : Les nlveauxobtenus
pendant l.etransport,y comprfs pendant lesmanutentfons
m~canlques,peuventdtpasser les valeursclt6es et chaque cas
dolt ~tre examfn~ s6par&nent.

The USAFwlll apply the handllng environmentonly to those
electro-exploslvedevices that are requiredto complywith
‘MIIL-STD-11512,Test Method 205. The transportation envlro~nt
will always be tailoredand when used wII1 be appliedonly to
electro-explos~vedevices and munltlons In their approved
shipping containers.

Les forces abrlennesdes Etats-Unls appllquerontles
conditions de manutentlonseulementaux d~sposltifs
~lect~opyrotechnlquesqul dofvent @tre conformes~ la m~thode
d’essaf 205 de la nome ’MIL-STD-1512.Les condlttonsde ,

transport seront toujoursadapt6es et, lorsqu’ellesseront
appllqu6es,elles ne seront utiils~esque pour des
dlsposltlfs61ectropyrotechnlqueset desmunltlons se
trouvantclansleurs conteneursd’exp6dltlonapprouv6s.

,.,
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